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RESUMEN 
Objetivo: Asociar la calidad del sueño de 
los universitarios brasileños con los indi-
cadores de salud. Método: Estudio trans-
versal desarrollado con una muestra alea-
toria de 662 estudiantes universitarios de 
Fortaleza, Brasil. Fueron recogidos datos 
sociodemográficos, indicadores de salud 
(tabaquismo, alcoholismo, sedentarismo, 
estado nutritivo y niveles séricos de co-
lesterol) y el Índice de Calidad del Sueño 
de Pittsburgh mediante un cuestionario 
autoadministrado. Las muestras sanguí-
neas fueron analizadas en un laboratorio 
clínico y para evaluar la magnitud de las 
asociaciones se adoptó la Regresión de 
Poisson. Resultados: En los universitarios 
que fuman diariamente la ocurrencia de 
mala calidad del sueño fue superior en su 
relación con los no fumadores (p<0,001). 
Sin embargo, la razón de prevalencia fue 
de aproximadamente 1. Conclusión: Las 
probabilidades de presentar mala calidad 
del sueño fueron prácticamente idénticas 
entre tabaquistas y etilistas.
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RESUMO 
Objetivo: Associar a qualidade do sono de 
universitários brasileiros com indicadores 
de saúde. Método: Estudo transversal de-
senvolvido com uma amostra aleatória de 
662 estudantes universitários de Fortaleza-
Brasil. Foram coletados dados sociodemo-
gráficos, indicadores de saúde (tabagismo, 
alcoolismo, sedentarismo, estado nutricio-
nal e níveis séricos de colesterol) e o Índice 
de Qualidade do Sono de Pittsburgh atra-
vés de um questionário autoadministrado. 
As amostras sanguíneas foram analisadas 
em um laboratório clínico e para estimar 
a magnitude das associações foi adotada 
a Regressão de Poisson. Resultados: Nos 
universitários que fumam diariamente a 
ocorrência de má qualidade do sono foi 
superior em relação aos não fumantes 
(p<0,001). Contudo, a razão de prevalência 
foi de aproximadamente 1. Conclusão: As 
chances de apresentar má qualidade do 
sono foram praticamente idênticas entre 
tabagistas e etilistas.
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ABSTRACT 
Objective: to associate the sleep quality of 
Brazilian undergraduate students with he-
alth indicators. Method: A cross-sectional 
study was developed with a random sam-
ple of 662 undergraduate students from 
Fortaleza, Brazil. The demographic data, 
Pittsburgh Sleep Quality Index and health 
data indicators (smoking, alcoholism, se-
dentary lifestyle, nutritional condition and 
serum cholesterol) were collected through 
a self-administered questionnaire. Blood 
was collected at a clinical laboratory. In or-
der to estimate the size of the associations, 
a Poisson Regression was used. Results: For 
students who are daily smokers, the occur-
rence of poor sleep was higher than in non-
smokers (p<0.001). Prevalence rate values 
were nevertheless close to 1. Conclusion: 
The likelihood of poor sleep is almost the 
same in smokers and in alcoholics. 
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INTRODUCTION
For many years, sleep was attributed the simple pas-
sive character of restorer of organic functions. We now 
know, however, that the quantity and/or quality of sleep 
is involved in the manifestation of various alterations in 
cognitive, psychological, immunological and/or metabol-
ic function. Conversely, many social, political and cultural 
aspects may interfere with the quantity and/or quality 
of sleep(1). In this way, health and human sleep are in-
timately connected, like a symbiotic process, with both 
positively or negatively affected, in accordance with the 
picture presented.
In the case of cardiovascular health, for example, de-
ficiency in the quality and/or quantity of sleep may be a 
vulnerability factor. Current epidemiological studies have 
demonstrated that short duration sleep (< 7 hours) is 
strongly associated with general mortality, principally with 
cardiovascular diseases (CVD) and type 2 diabetes melli-
tus (DM 2), in relation to subjects who reported sleeping 
for more than 8 hours per night(1-2). On the other hand, a 
meta-analysis observed that subjects who sleep for a long 
time (> 9 hours) and for a short time (< 7 hours) have a life 
expectancy reduced principally by CVD and cancer, above 
all in women(2).
According to the findings of the literature, the global 
epidemic of obesity has been accompanied by a falling 
trend in the duration of sleep. Today, poor sleep quality 
has become a frequent social complaint and with this, the 
duration and quality of sleep are regarded as new risk fac-
tors for the development of obesity. For this reason, it is 
no surprise that scientific data indicates overeating, glu-
cose intolerance, increase in weight and loss of lean body 
mass in those individuals with short duration(3) sleep. 
Moreover, loss of quality and/or quantity of sleep may 
also interfere in cholesterolemia. In order to elucidate this 
fact, studies were analysed, according to which problems 
of obstruction of the airways during sleep increase lipid 
peroxidation. These investigations also highlighted that 
individuals with long duration sleep are more vulnerable 
to the development of dislipidemias and hypercholester-
olemia. There is still no conclusive biologically plausible 
explanation for this, or even for any relationship between 
sleep and lipid profile. Conjectures exist, such as: individu-
als with the habit of spending longer in bed (longer du-
ration sleep) are more sedentary and/or overweight than 
others, inevitably entailing high lipid levels(4-6).
On the other hand, there are lifestyle habits which 
prejudice quality and/or quantity of sleep and which con-
sequently increase human vulnerability to the aforemen-
tioned health problems. 
Alcohol, for example, is probably the sleep-inducing 
substance most widely used by humanity. At the same 
time, the repercussions of alcoholism on sleep may lead 
to differing results. During the first three hours after the 
use of alcohol, there is a reduction in latency and of rapid 
eye movement (REM) sleep and an increase in the non-
REM (NREM) phase. During the second half of rest, inter-
ruption of sleep occurs due to gastric irritation, headache, 
nightmares, tachycardia and sweating. In addition to this, 
between 36 and 72% of alcoholics suffer from insomnia 
after months of abstinence. Another important detail is 
that normal sleep predominates in the parasympathetic 
nervous system, while the opposite occurs in alcoholics, 
leading to the emergence of cardiovascular problems(7-9). 
Smoking also demonstrates a negative relationship to 
sleep. Nicotine, the active component of cigarette smoke, 
stimulates the release of neurotransmitters which regu-
late sleep, including dopamine and serotonin, resulting in 
sleep disturbances. It also affects lung function and causes 
inflammation of the airways, generating a predisposition 
to snoring and apnoea. Smoking is still associated with 
disturbances in the structure of sleep, such as an increase 
in latency, excessive drowsiness during the day and a re-
duction in sleep(8-10) efficiency. 
Whether or not an individual is active may also inter-
fere in sleep. For example, publications consulted veri-
fied that there was an increase in slow-wave sleep and a 
reduction in REM sleep after physical activity. Added to 
this, the American Sleep Association recommends regular 
physical exercise as a non-pharmacological intervention 
for promoting adequate sleep(11-13). 
As the aforementioned articles suggest, sleep prob-
lems, principally with regard to duration, are predictors 
of chronic health problems. In Brazil, non-transmissible 
chronic illnesses (NTCI) account for 72.4% of deaths. 
These illnesses have risk factors, including: smoking, alco-
holism, physical inactivity, inadequate nutrition and obe-
sity. All of these issues may be designated as population 
health indicators, since they represent measures consist-
ing of relevant information on given attributes and dimen-
sions of health status, as well as of the performance of 
the health care system. In this way, its monitoring and the 
establishment of causal relationships with other health, 
clinical and socio-demographic indicators is important(14). 
In an analysis of causality between sleep and health 
indicators, more important than duration is the quality 
of sleep. This concept takes into account the interaction 
of factors such as subjective personal evaluation, latency, 
duration, efficiency and the presence of sleep disturbanc-
es. The use of psychotropic medicines and excessive day-
time drowsiness are also scored (15-16). 
The years that young people spend at university are 
frequently characterised by insufficient sleep, an increase 
in consumption of alcoholic and energy beverages and/or 
of caffeine. Furthermore, eating and sleep patterns are ir-
regular, with possible negative repercussions on the gen-
eral health and well-being of university students(7). 
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As far as we are aware, there are no publications devel-
oped with Brazilians with the objective of establishing asso-
ciations between sleep quality and health indicators among 
university students. In this way, this proposal becomes rel-
evant, since it aids in determining the size of the associability 
of daily issues such as lifestyle habits and nutritional condi-
tion with quality of sleep among young Brazilian adults.  
In this way, the objective of this article was to verify 
associations between sleep quality among university stu-
dents in the city of Fortaleza, Brazil with the following 
health indicators: smoking, alcoholism, sedentary lifestyle 
and nutritional condition. Furthermore, the association 
between sleep quality and serum levels of HDL-Cholesterol 
(HDL-C) and LDL-Cholesterol (LDL-C) was also investigated. 
METHOD
Design and location of the study 
Approximately 1,000 students at a public and federal 
university in Fortaleza, Brazil were recruited for the de-
velopment of this cross-cutting study between 2011 and 
2012. All areas of knowledge were represented through 
four centres (Science, Agricultural Sciences, Humanities 
and Technology) and five faculties (Law, Education, Eco-
nomics, Management, Economic and Actuarial Sciences, 
Pharmacy, Dentistry and Nursing). 
Participants 
A simple random sample was calculated on the ba-
sis of number of students enrolled at the location of the 
study. On the basis of a formula for infinite populations, 
a percentage of 50% (P=50% and Q=50%) was adopted, 
since this value provides a maximum sample size, when 
the level of significance (α=0.05) and the relative sample 
size of 8% (absolute error =4%) are fixed. 
The calculation resulted in 701 university students strati-
fied in accordance with the areas of knowledge: Humani-
ties (20.4%), Exact Sciences (16.5%), Agricultural Sciences 
(14.0%), Health (15.1%), Science (18.1%) and Technology 
(15.9%). The inclusion criteria established were: age ≥ 18, 
morning attendance, agreement to take part in all phases of 
data collection, having a contact fixed or mobile line and e-
mail, with pregnant and/or breastfeeding women excluded. 
Among all of the courses, two were selected from each area 
of knowledge. The researchers recruited students through 
invitations in lecture rooms, the display of posters around 
the university and individual dissemination. All participants 
signed the free and informed consent form. The study was 
approved by the Ethics Committee for Human Research of 
the Federal University of Ceará under protocol No. 208/10. 
Measurements
Data collection occurred in two stages: completion of 
the instruments regarding sociodemographic data and 
health indicators and another day for collecting blood 
samples and anthropometric data. For each course, rooms 
were prepared to store research materials and to guaran-
tee the privacy of university students during data collec-
tion. The nurses responsible for the data collection under-
went 16 hours training in order to familiarise themselves 
with the instruments and thereby guarantee the reliability 
of the information.
Sociodemographic variables
The sociodemographic variables were collected 
through a questionnaire for self-completion, containing 
the following information: sex, age, self-defined colour; 
monthly family income; economic class (A1, A2, B1, B2, C, 
D or E); course; period or semester of the course (freshers: 
from the first to half way through the course); veterans, 
starting from the second half of the course); job situation; 
marital status; and with whom is the student cohabiting. 
Variables related to lifestyle habits
Students were classified as sedentary if they stated 
that they did not undertake physical activity on a regular 
basis, with a minimum frequency of three times a week 
and a minimum duration of 30 consecutive minutes per 
exercise.
Smoking was classified into four categories: daily 
smokers (those who smoked at least one cigarette a day 
for at least one month before the completion of the ques-
tionnaire); occasional smokers (those who do not smoke 
on a daily basis); ex-smokers (those who after having been 
smokers had stopped smoking at least a month ago); and 
non-smokers (who had never smoked or who had been 
smoking for less than a month)(17). 
In order to classify the pattern of alcohol consump-
tion, a version validated in Brazil of the AUDIT [Alcohol 
Use Disorders Identification Test] was adopted. This is 
entirely reliable (Cronbach’s Alpha) of 0.80, indicating a 
high degree of internal consistency. The cited instrument 
divides alcohol consumption into four levels, varying from 
low risk of alcoholism to probable alcohol dependency (18).
Nutritional condition
The nutritional condition of students was evaluated 
through the Body Mass Index (BMI). This variable was cal-
culated and analysed, taking into consideration the rec-
ommendation of the World Health Organisation, i.e. con-
sidered as low if the BMI < 18.5Kg/m2; eutrophic, if ≥18.5 
and <25.0; overweight for values located between 25.0 
and 29.9 Kg/m2; and obese for BMI ≥ 30 Kg/m2(19).
Sleep quality
Sleep quality was analysed on the basis of a vali-
dated version, translated and adapted to the Brazilian 
standards of the Pittsburgh Sleep Quality Index (PSQI). 
In the Brazilian Portuguese version, the scoring of 7 
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PSQI items has a total reliability (Cronbach’s alpha) of 
0.83, indicating a high degree of internal consistency. 
The sum of scores for these seven components pro-
duces a global score varying from 0 to 21, on the basis 
of which, the highest score indicates the worst sleep 
quality. University students with scores exceeding five 
points were classified as poor sleepers(15).
Biochemical variables
Phlebotomists trained by a private clinical analysis 
laboratory carried out the blood collection. The BD Vacu-
tainer® vacuum collection system by venous puncture was 
used. The participants in the study submitted to a 12-hour 
fast for the biochemical determination of HDL-C. 5 ml of 
blood was collected and stored in a tube without an anti-
coagulant. The samples were transported in a thermal box 
with ice to the laboratory for clinical analyses. 
The collected samples were processed and centri-
fuged at 2200 rpm for 20 minutes in a serological digital 
LS3 Plus CELM® centrifuge. Following this, doses of 1ml 
of serum and plasma were separated in order to realise 
the biochemical dosages. Diagnóstica S/A® Commercial 
Labtest kits were used in the evaluation of biochemical 
parameters with standard techniques based on enzymatic 
and colorimetric methods, by spectrophotometry, pursu-
ant to the recommendations of the manufacturer. The 
concentrations were determined using the Labmax 240® 
automatic biochemical analyser. The determination of the 
LDL-C was calculated using the Friedewald formula.
Statistical analysis 
The data were entered on three occasions into an Ex-
cel spreadsheet and subsequently exported to the STATA 
8.0 statistical software application. The triple entry was 
carried out with the aim of detecting erroneous, incom-
plete or missing information in the study database. The 
analysis of the data was preceded by an exploratory de-
scription of the health and sociodemographic indicators 
regarding sleep quality. This occurred through the genera-
tion of uni- and bivariate distributions and of asymmetric 
central trend measures in the quantitative variables.
The variables sex and monthly income showed an 
asymmetric distribution to the right (Kolmogorov Smirnov 
with p< 0.001).
In order to verify the differences between the propor-
tions of the health indicators and the PSQI Indicator, we 
use Pearson chi-squared or Fisher’s Exact Test (where nec-
essary). In order to analyse the relationship between the 
quantitative variables and sleep quality and the points of 
the PSQI, we adopt the Mann-Whitney Test, due to the 
asymmetric distribution of the variables, a fact which en-
tailed the use of non-parametric methods. 
In order to estimate the size of the associations we 
use prevalence of poor sleep quality as a frequency 
measure. As a measure of association we use the Preva-
lence Ratio (RP) and its respective 95% confidence in-
tervals, estimated as a function of the relative risk (RR) 
of the robust Poisson regression. In all analyses, we ad-
opted a statistical significance level of 5%. The use of the 
robust Poisson regression in this study was appropriate 
due to the high prevalence of poor sleep quality encoun-
tered in the study population (96.4%)(20). It should be 
emphasised that the size of the associations was adjust-
ed for age and sex variables.
 RESULTS
The study population consisted of 662 university stu-
dents from six areas of knowledge, distributed over 24 un-
dergraduate courses. There was a higher participation of 
females (62.6%), with an average sample age of 21.5 years 
(SD ± 4.5 years). 
With regard to colour, university students declared 
themselves to be mixed race (50.6%), white (36.1%), black 
(7.8%) and yellow (5.6%). There was a predominance of 
students in the third (20,8%) and first semester (19.5%). 
Essentially, the university students were single (93%), 
lived with their parents (71.2%) and studied full time (i.e. 
were not reconciling employment and study).
The students principally derived from the C (39.6%) 
and B (39.7%) economic classes, regarded as having aver-
age purchasing power in Brazil. The students lived with a 
monthly family income of R$ 1,064 (SD ± 122,7). It is im-
portant to highlight that 15% of participants did not state 
the value of their monthly income. 
Excess weight was detected in 26.4% of students, with 
21.3% overweight and 5.1% obese, respectively. In the in-
vestigated sample, we verified that 70.2% were sedentary, 
8.5% smokers and 6.6% alcoholics. 
There were no statistically significant differences be-
tween smoking and levels of LDL-C by sex. The sedentary 
lifestyle was greater among women (77.3%) relative to 
men (20.7%) (p<0.001). Female university students had a 
lower percentage of low risk of alcoholism (3.9%) than the 
male university students (11.1%) (p< 0.001).
A small portion of the sample showed high serum lev-
els of LDL-C (5.8%) and low levels of HDL-C (12%). On av-
erage, levels of LDL-C were 74.6 mg/dl (SD ± 33.5 mg/dl) 
and 53.7 mg/dl for HDL-C (SD ± 33.5 mg/dl). Reduced se-
rum levels of HDL-C predominated among women (89.2%) 
(p <0.001).
A substantial portion of the sample reported poor 
sleep quality (96.4%). We did not identify statistically sig-
nificant proportional differences between university stu-
dents who were good and poor sleepers and the health 
indicators (smoking, sedentary lifestyle, alcoholism, nu-
tritional condition and serum cholesterol levels) (Table 1).
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Table 1 – Characteristics of the health indicators of university students with regard to sleep quality. Fortaleza, Brazil, 2012. 
Health indicators
PSQI
p Value
Good sleepers 31(3.6%) n (%) Poor sleepers 631(96.4%) n (%)
BMI 
Underweight 5 16.2 36 5.7
Eutrophic 21 67.7 431 68.3
Overweight 4 12.9 131 20.8
Obese 1 3.2 33 5.2
Average BMI 21.2 22.6 0.039*
Average ± SD 22.1 ± 3.86 23.2 ± 3.77
Practice of physical activity 
Active 12 38.7 188 29.6 0.187†
Sedentary 19 61.3 443 70.4
Smoking
Daily smoker - - 12 1.6 0.188‡
Ex-smoker/Occasional smoker 5 16.1 47 7.3
Never smoked 26 83.9 573 91.1
Alcoholism
Low risk 31 100.0 586 92.9 0.106‡
Medium risk - - 45 7.1
LDL– C  
Normal 27 87.1 594 94.1 0.117†
High 4 12.9 37 5.9
HDL-C 
Normal 28 91 557 88.2 0.787†
Low 3 9 74 11.8
 Notes: *Mann-Whitney Test; † Fisher’s exact chi squared test; ‡ Pearson’s chi squared test.
There was no statistically significant correlation be-
tween the PSQI score and HDL-C levels in both analysed 
groups: good (p = 0.728) and poor sleepers (p = 0.509). 
In the correlation between the PSQI score and LDL-C lev-
els, the same result occurred: good (p = 0.478) and poor 
sleepers (p = 0.728).
Table 2 - Association between poor sleep quality and health indicators plus PSQI among university students. Fortaleza - Brazil, 2012. 
Health indicators Prevalence in group n (%) Prevalence Ratio 95%* Confidence interval p Value
Prevalence of poor sleep quality 
in the study population 631 (96.4)
Practice of physical activity 
Active 193 (93.7) 1.00 -- --
Sedentary 472 (95.9) 1.03 1.00 – 1.07 0.147
Smoking 
Daily smoker 10 (95.6) 1.00 -- --
Ex-smoker/Occasional smoker 46 (100) 1.04 1.02 – 1.06 <0.001
Never smoked 570 (90.7) 0.94 0.86 – 1.03 0.201
Alcoholism
Low risk 622 (95) 1.00 -- --
Medium risk 46 (100) 1.05 1.03 – 1.07 <0.001
BMI
Underweight 451 (95.4) 1.00 -- --
Eutrophic   35 (94.6) 0.98 0.91 – 1.07 0.710
Overweight 147 (96.7) 1.00 0.97 – 1.04 0.621
Obese 34 (89.5) 0.94 0.83 – 1.05 0.257
LDL-C 
Normal 618 (95.2) 1.00 -- --
High   38 (95) 0.99 0.92 – 1.07 0.860
HDL-C 
Normal 605 (95.8) 1.00 -- --
Low   26 (98.0) 1.03 0.99 – 1.08 0.124
Notes: *Estimated on the basis of the Robust Poisson Regression, adjusted for age and sex. 
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A positive and statistically significant association was 
identified between poor quality of sleep and daily smok-
ing (p<0.001) and moderate risk of alcoholism (p<0.001). 
At the same time, the prevalence ratio values were close 
to 1. Hence, the chances of poor sleep quality are virtually 
equal in these groups (Table 2).
 DISCUSSION
A high percentage of university students were char-
acterised as poor sleepers. It should be highlighted that 
only university students who took part in the interview 
and collection of laboratory tests and BMI were included 
in the study. These events took place on different days. In 
this way, even with the random character of the sample 
selection, it is possible that young people with suspected 
or already established sleep problems had a greater inter-
est in taking part in all stages of the research relative to 
healthy young people, with this causing a high prevalence 
of poor sleep quality. 
A substantial portion of the sample were described as 
poor sleepers, albeit who did not smoke or drink. Perhaps 
for this reason, within this survey, the chances of present-
ing poor sleep quality were practically identical between 
university students who smoked daily and those with a 
moderate risk of alcoholism.
With regard to use of alcohol, studies with the same 
population detected results which were both similar to 
and the opposite of this article. These authors also high-
lighted that alcohol has a synergistic relationship with 
sleep deprivation, which increases chances of road ac-
cidents and reduces the academic performance of uni-
versity students(7,8). Studies carried out on adults in turn 
highlighted a statistically significant association between 
alcohol use and the development of sleep apnoea, poor 
sleep quality and sleep problems( 9, 21-22).
In the case of smoking, the studies consulted present-
ed values similar to and higher than this study. In this lat-
ter case, the publications confirm and of two and up to 
three times in the emergence of sleep problems, such 
as apnoea, storing and insomnia among smokers(8, 10, 23) . 
Another important detail is that these findings were also 
repeated with samples of adults, pregnant women, ado-
lescents and children(24-25). 
Globally, one of the principal problems is the fact 
that university students are only familiar with the detri-
mental effect of caffeine on sleep health, while the link 
with the use of alcohol and tobacco goes unnoticed. This 
is a matter for concern, since smokers with poor sleep 
quality usually also consume more alcohol and caffeine 
in association with tobacco, impairing sleep health even 
more(8). Hence, the use of tobacco and alcohol by uni-
versity students cannot go unnoticed for anyone drawing 
up public policies to promote health, since in the future, 
this may reduce the prevalence of middle-aged adults 
with sleep problems and NTCI.
Use of tobacco is currently exhaustively condemned 
but perhaps for this reason, the use of smaller ciga-
rettes or even cigarillos is growing among university 
students. The persistence of this habit among univer-
sity students appears to be related to the search for 
different sensations and stress relief. In the case of al-
cohol, in Brazil, getting drunk is more common among 
university students than among the general population 
and high school students(26). In general, it is common 
for university students to go to bars, nightclubs and 
other venues for entertainment and leisure. Such ex-
periences lead to the excessive consumption of alcohol, 
which may be considered as normal cultural behaviour. 
Furthermore, the use of alcohol may be related to is-
sues of low self-esteem, professional and/or personal 
problems and peer pressure (26-27). 
As such, it is important to highlight the desire among 
many young people to differentiate or distinguish them-
selves from others, whether through physical attributes, 
dress or habits which place them at an advantage or make 
them accepted among existing groups, even if the ex-
tent of these factors is detrimental to their health. This 
perhaps explains in part the persistence of smoking and 
drinking among young university students, who are famil-
iar with the evils of these habits. 
In this study, there were no statistically significant as-
sociations between serum cholesterol levels and sleep 
quality. The located publications in turn confirmed statisti-
cally significant associations between LDL-C or HDL-C and 
poor quality sleep(4-6). At the same time, the located stud-
ies were carried out principally among adults, the elderly 
or middle-aged people. This population could already 
present chronic health problems related to hypercholes-
terolemia and/or dislipidemia.
Like cholesterol levels, a sedentary lifestyle also pre-
sented no significant association with the sleep quality 
of university students. In similar fashion, three studies 
carried out in Brazil with sedentary young adults did not 
identify any association between regular physical exercise 
and improvements in sleep patterns (12-13, 28). 
Like these three cited Brazilian studies, the divergence 
between the data of this investigation and other investiga-
tions may arise from methodological divergences in the 
definition of physical activity or also from the low inten-
sity of exercise carried out by young people. In any case, in 
addition to the benefits of sleep, it is valid to recommend 
the regular practice of physical activity for university stu-
dents, since this habit is regarded as an important positive 
predictor for human health in general.
Since this study relates to young people who are 
poor sleepers, albeit without vices, it is possible to hy-
pothesise other issues as a factor related to the high 
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degree of prevalence of poor sleep quality in the sam-
ple of this study. 
The excessive use of technological mechanisms, such 
as televisions, computers or mobile phones to access so-
cial networks may be highlighted. For example, addiction 
to smartphones and tablets may cause insomnia, weight 
gain and even illnesses. This explanation by the authors 
is based on the fact that the lighting of telephones and 
portable computers may reduce the organic production 
of the sleep regulating hormone: melatonin. This may 
cause insomnia, especially in adolescents, young adults 
and the elderly, since these are individuals who are com-
monly active at night(29). This suppression of melatonin 
may also be responsible for cases of obesity, DM 2 and 
even breast cancer (30). 
No robust evidence was found for an association be-
tween poor sleep quality and the health indicators de-
scribed in the methodology. It is important to highlight 
that there was a control of the age and sex variables in 
these associations. Despite this, it is important to high-
light the youth of the sample. It is likely that among 
adults, the elderly or middle-aged people who have 
been smokers and drinkers for longer that these asso-
ciations may be statistically more robust. The same rea-
soning applies to physical inactivity, excess weight and 
hypercholesterolaemia, which are more detrimental to 
mature individuals. 
In this way, it is advisable that studies with a longitu-
dinal design are developed with the aim of remeasuring 
the size of the association between sleep quality and the 
health indicators smoking, drinking, sedentary lifestyle, 
excess weight and hypercholesterolaemia. 
CONCLUSION
On the basis of the results of this study, we may con-
clude that university students who smoke daily and have 
a medium risk of alcoholism show practically identical 
chances of presenting poor sleep quality as others. 
It is important for healthcare professionals to monitor 
the evolution of these health indicators, principally in univer-
sity students who are poor sleepers, in order to prevent the 
emergence of NTCI. Nurses who interact directly with uni-
versity students must carry out educational activities, in an 
academic or digital environment, which promote the sleep 
hygiene habits in the daily routine of these young people.
In the analysis of the data of this article, it is impor-
tant to consider a number of limitations on this research. 
Since it is a cross-cutting study, it is not possible to estab-
lish causal relationships even in those items for which a 
statistically significant association was verified. The study 
adopted a psychometric scale in the evaluation of sleep 
quality of investigated individuals, which, despite being 
equivalent, is less accurate than other analytical meth-
ods, such as polysomnography and actigraphy. Further-
more, the PSQI data were self-referential, i.e. errors in 
their completion or lack of precise memories may have 
occurred. There was no control of the influence of eating 
habits on the measurement of LDL-C. 
The study did not associate sleep quality with markers 
for vascular oxidation and other hormones involved in en-
ergy metabolism. We thus recommend the replication of 
this study with university students of other nationalities, 
with the correction of these aforementioned limitations in 
order to generate more robust evidence.
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